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la ray prior application aerial No. 682,096, I disclose a cryptographic 
system and mechanism, the basic feature of which la the provision of means 
for aperiodieally controlling a set of Juxtaposed switching or cipher commu- 
tators giving cryptographically a cascade effect# In that system the means 
referred to involves the use of a cipher-key transmitter through which a per- 
forated key-tape is passed# 

The object of this invention is to control the juxtaposed cipher ootamu- 
t at ora by means of an associated set of cam wheels of different diameters, 
thus dispensing with the perforated tape referred to above# 

?he invention is described in connect ion with three drawings# Fig# 1 is 
a schematic diagram of the mechanism, including a set of five cam wheels con- 
trolling a corresponding number of electro-magnetic, stepping devices for 
effecting angular displacement of the commutators. Fig* 2 shows paired circuits 
corresponding to a set of ten cam wheels for electrically controlling the five 
electro-magnetic , stepping devices of Fig# 1, together with switching means 



for interchanging the eleotrloal conditions set up by the cam Wheels* Fig# 3 

gives some details of a cam wheel# h : 

Referring to fig# 1, there are shown the following elements Which are 



well-known in the art applicable to modern cryptographs employing rotatable 






Cipher comautators i The numeral 1 generally designates a standard typewriter 
keyboard provided with a set of keys for closing a set of contacts correspond- 



ing to character elemental the numeral 2 generally dasignatas a bank of reoord- 
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log or indicating devices which may take the fora of a set of raagpiets of a 
printing melanism, or a set of glow lamps to indicate by illumination of 
euperiiqpoaed lettering the character equivalents resulting from operation of 
the keyboard! 3 generally designates a set of juxtaposed* rotatable circuit 
changers constructed in the fora of switohing commutators commonly called 

-'j , 

Cipher commutators* mountable upon a common shaft and arranged to rotate 
relative to one another and to fixed end plates* in order to provide a large 
number of variable paths for the passage of an electric current representing 
a message oharaoter set up on the keyboard* the exact path traversed in each 
lnstanoe being determined by the relative rotatory positions of the whole set 
of cipher commit at ore and end plates at that instant j 4 generally designates 
a set of stepping mechanisms for effecting angular displacements Of the cipher 
commutators* The essence of the present invention consists in the provision 
of aeons* indicated generally at 5* for controlling these stepping mechanisms 
through the Intsraedlaey of a set of pawls and r&tohets* and cam wheels asso- 
ciated with the rat chat a , the cams opening and closing circuits for operating 
the elestro«aa^ietioally controlled stepping mechanisms, 

the most important elements of the cipher commutator control assembly* $* 
are as follows • A set of five cam wheels 6, 7, 8, 9, and 10* are mounted upon 
a eosxaon shaft 71 upon which they are individually free to rotate* ' Rigidly 
fixed to eaoh earn wheel are the respective ratchets 85* 67, 63, 69, and 70, 
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drl Vtn by pearls 72, 73, 74, 75, and 76 under the action of magnets 77, 78, 

76, 80, and 81. These magnets are actuated by a set of circuits having a 
eoncaon conduct or 134, in which is inserted universal keyboard contact 34* 

Bach ratchet has a different number of teeth, the numbers preferably being 
print it one another. For example, let ratchets 66, 67, 68, 69, and 70 have 
51, SO, 49, 47, and 43 teeth, respectively. The cam thesis associated with 
the various ratchets are of diameters and have their peripheries divided up 
into numbers of segment o corresponding v/ith the numbers of teeth on the ratchet 
to Which each Cam wheel is attached j so that, for example, cam wheel 6|hae its 
periphery divided up into 51 equal segments, cam wheel 7 has its periphery di* 
Tided up into 50 equal segments, and so on. The segments on the various cam 
wheels are made of equal angular length and, for keying purposes*: they are 
numbered SO that the set of cam wheels can be aligned to a bench mark according 



to a prearranged key. The segments of each cam wheel are slotted, and into 
these Slots cure inserted small slidable plates. These plates are of two sorts i 



ft plat* with a plane surface* so that when inserted in the Slot ifee top surface 
is flush with the rims of the cam wheel i a plate with a button or 
rib prodeeting From Its upper surface, so that when inserted in the slot the 
button or rib projects above the rims of the cam wheel* The distribution of 






£H':'J^ 09 which are to be inserted in each cam wheel constitute) 



one of the el entente of the cipher key to the system. These plates control 
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Contact lovers 86, 37, 83, 39, and 90 and their respective contacts 86, 87, 

ft. i 

88, 89, and 90j that la, when a plate with a button is presented to contact 
lover 86, for example, the button serves to olose contact 86 , otherwise that 
contact remains open* Contact levers 86, 87, 88, 89, and 90 control stepping 
magn ate 11, 12, 13, 14, and 15, which operate the stepping mechanisms of the 
cipher commutators, in a manner presently to be explained* 

With the arrangement of cam wheels shown in Fig* 1, the 0 rypt ographia 
period of the assembly of cipher commutators lo equal to the product of the 

' ' . y . 

numbers of teeth in the set of ratchets 66, 67, 68, 69, and 70* In this case, 
with the numbers of teeth being 51, 50, 49, 47, and 43 respectively, the period 
is 252,523,950* 

The manner in which the system as a whole functions will now be described* 
The first step, of course, is to set the cryptograph to the predetermined key* 
This comprises the following elements* the horisontal permutation or arrange** 
meat ofolphw commutators on the shaft | the rotatory alignment of the commu- 
tators, according to a group of letters aligned on a bench mar kf the exact dis- 
tribution of the two types of slidable plates to bo inserted in the slots on 
the cam wheels^ the rotatory alignment of the cam wheels according to a group 
dftsllia^il^l^^ligned on a bench mark} finally, the cryptograph ie set to the 
enciphering position* When the key corresponding to "A" is depressed on the 



keyboard » current flows from battery 46, along conductors 47, 48, to closed 
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contact 49, conductor 41, contacts 37, 42, conductor 50, contacts 51 on the 
loft and plate of the cipher commutators, thence through the commutators, 
emerging at oontact 52 on the right end plate, conductor 53, contacts 44, 38, 
conductor 43, to lamp or indicating device '*¥"» conductor 54 back to battery 
46* Upon release of key "A”, and at the end of the rotum excursion or back 
stroke of a universal bar on the keyboard, universal contact 34 is closed and 
a circuit is passed through the set of magnate 77, 73, 79, 80, and 81, causing 
the pawls 72, 73, 74, 75, and 76 to act so that earn wheels 6,. 7, 8, 9, and 10 
are advanced one step* A single magnet can of course be used for thle purpose, 
with mechanical moano of affecting each pawl* The universal keyboard contact 
circuit includes relay 91 which controls contact lever| 92 and contact 93, 
which is in the oircuit controlling magnets 11, 12, 13, 14, and 13, so that 
Current can pass through the latter magnets only at th$ instant when th ^uni- 
versal contact is closed* When the cam wheels 6, 7, S, 9, and 10 are advanced 
one Step, a new combination of operative and inoperative oontact levers 86 to 
90 and of open and closed contacts 86, 87', 88* 89^ and 90 is set up, and cor- 
responding thereto magnets 11, 12, 13, 14, and 15 are actuated* ; These control 
the displacement mechanisms associated with the cipher oojsautatora and set up 
a new path through the commutators for the encipherment of the next letter* 

To decipher the message, screw 65 is revolved to set the switch plate 94 
to the deciphering position* The cipher commutators and the cam wheels must 
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of course also bo returned to their initial position and arrangement in en- 
ciphering* It Is unnecessary to trace the deciphering circuits through) since 
this jtoss of operation by means of a reversing switch Is veil known in the 

art* 

It would be easy to provide means , oonsisting of a simple switchboard 100 
with a plug and Jaok arrangement for connecting contacts 86* to 90 * to magnets 
11 to 15 in any one of 120 different permutations* 

Zn fig* 1 I have shown an assembly of but five cam wheels* one f or each 
cipher comutator* But It is readily possible to have a set of ten cam wheels 
which can be electrically combined into five paire to control the five cipher 
commutators. This ie shown schematically in Fig* 2, in which 11, '1$, 13, 14, 
and IS are the similarly numbered magnets of Fig. 1, for controlling the stepping 
aec band sms of the cipher commutators* Contact lever 86 is the same as the 
similarly numbered contact lever of Fig* 1, except th&t this lever is now asso- 
ciated with two contacts, a lower contact 86^ against Which It normally rests, 
and an upper contact 86* which it touches when a button on the cam wheel ie 
presented to the contact lever 86* Contact levers 87, S3, 89, .and 90 are of 
the same form as contact lever 86, and serve similar functional they are homolo- 
gous to similarly numbered levers of Fig. 1 and, like contact lever 86 of Fig* 2, 
they are each associated with paired contaots* Contact levers: 186, 187, 188, 

189, and 190 are five additional contact levere similar to 86, 87, 88, 89, and 
90) they are associated with and operated by five additional cam wheels, so that 
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there are now tan cam wheels and ten contact levers. If the numbers of aeg- 
meats on earn wheels 6, 7, 8, 9, and 10 of Fig. 1, are aa indicated before* 
namely* SI* SO* 49* 47* and 43* the numbers of segments on the additional 
five earn wheels may* for example * be 41* 37* 31* 89* and 23» The complete 
period of the whole system of cam wheels In this case would be 51 x SO x 49 x 
47 X 43 X 41 x 37 x 31 x 29 x 23 B 

In Fig. 8* the switchboard 200 serves as a means for interconnecting the 
contact levers 84* 87* 88* 89* 90, 186* 187* 188* 189* and 190 in pairs* and 
by a multitude of different arrangements* so that the five sets of paired con- 
tact levere control the five magneto 11, 12* 13* 14* and IS by a paired relation- 
ship explained below. For example* ae interconnected In Fig. 2* magnet 11 is 
controlled Jointly by contact levers 86, and 187) magnet 18 is controlled Jointly 
by contact levers 188 and 189) magnet 13, by 90 end 186) magnet 14* by 83 and 
190) mo gnat 15, by 87 and 89. The relay 91 in Fig. 8 is the same as the simi- 
larly numbered relay on Fig. 1 and serves the same function* namely* to apply 
potential to the. circuits controlled by contact levers 86* 87 * 88* 89* 90* 186* 
187* 188* 189* 190 only on the back stroke of the universal bar on the keyboard. 

The manner in which a magnet 11 of Fig. 2* for example* is controlled by 
its temporarily associated eontaot levers* in this case 86 and 187* is as follows 
Suppose eontaot lever 86 is at its lower position* against contact 86 /< » there 
being St that moment on the periphery of the first cam wheel a plate which is 
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flush with the rim of the wheel, that is, no button is presented to effisiaot 
lever 86f that at tho same moment oontact lever 187 is at ltd upper position, 
against Its upper contact 187 7 , there being at that moment on the periphery 
of the seventh earn wheel a plate which bears a projecting button* A circuit 
is established thuei battery 33, eonduotor 128, contact lever 92 of relay 
91, which Is at that moment energised from the keyboard as explained above, 
contact 93, conductor 28, contact 86 / , oontact lover 86, conductor 127, flex- 
ible conductor 128 of switchboard 200, conductor 129, through magnet 11, con- 
ductor 180, flexible conductor 131 of switchboard 200, conductor 132, contact 
187 ^'against which contact lever 187 is now resting, conductor 133, back to 

i, 

batter; 33* Magnet 11 is energised. It will be seen that magnet 11 is subject 
to four conditional 

(1) Oontact lover 86 is making eontaot at 85* When contact lever 187 is 
making contact at 187* No circuit will bo aetabliehed through magnet 
11, because both lovers are then connected to the eaoe side of the 
. battery 33* 

. ( 2 ) Contact lover 86 ie making oontact at 86 • when contact lever 187 ie 
making eontaot at 187 A circuit will bo established through 
magnet 11* 

(8) Contact lever 86 ia making contact at 88 When contact lover 187 ie 

making eontaot at 187* A circuit will be established throug* magnet 11* 
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( 4 ) Contact lover 86 la making contact at 86 * when contact lever 187 is 
making contact at 137 No circuit is established through magnet 11 
The earns Set of four conditions applies to magnets 12, 13, 14 , and 13 and 
their associated contact levers and oontacts* 

By interchanging the connections established at switchboard 200 great 
variability in electrical effects of the set of contact levers is afforded 
for cryptographic keying purposes* 

In Fig* 3 is shown a detail of one of the cam wheels, with its elots 301, 
removable plates 302, and ratchet 303* One of the plain plates ie shown at 
90S'* The plates are provided with springs 304, 305 to hold the plate In 
place When inserted in the slot* 
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X* In a cryptograph, a keyboard comprising character elements in 



operative electrical connection with corresponding signaling elements | 




^comprising a set of Juxtaposed, rotatable commutators for varying 
the connections between the keyboard elements and said signaling elements | 
a eat of cam-bearing rotatable members § means for angularly-displacing 
said members upon operation of said keyboards a set Of contact lovers and 



associated contacts controlled by said cam-bearing member a | a ad mono co- 
ordinated with said set of cam-bearing members to effect poraatativo, step- 
wise displacements of the ocmajlators. 

2:* In a cryptograph, a keyboard comprising character elements In 
operative electrical connection with corresponding signaling elements | 
means comprising a set of Juxtaposed, rotatable commutators for varying 
the connections between the keyboard elements and said signaling elemental 
ft set of cam- boaring members | means for angularly displacing said member* 
upon operation of said keyboard! and means coordinating said eea-bsaring 
members with the commutators to effect permutatiwe, atspwis* displacements 
of the commutators. 

3* In, a cryptograph, a keyboard comp rising character elements in 
operative electrical connection with corresponding signaling elements | means 
comprising a set of Juxtaposed, rotatable commutators for varying the con— 



sections between the keyboard elements and Said signaling elements § a sot 
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of cam-bearing rotatablo members) in ©ana for angularly displacing said 
matter* upon operation of said keyboard! and a series of eaamu tat or stepping 
meehaniwaa, the cam- tearing members being electrically associated with the 
commutator stepping mechanisms to effect parrautative, atepwiae displacements 
of the ocnjBHtators. 

4« In a cryptograph, a keyboard oomp rising character elements in 
Operative elect rioal connection with corresponding signaling element*) mesne 
comprising a set of Juxtaposed, rotatable cossautatore for varying the con- 
nections between the keyboard elements and said signaling elements) a plu- 
rality .of eete of oanv-boaring rotatable members f means for offset lag step- 
wise angular displaosmonte of said cars- bearing msmbere with individual de- 
pressions of the keys of mid keyboard) and mtens coordinating said sete of 
eomwbearicg mooters to affect penautativa, stepwise displacement* of the 
eoraoutatore. . 

g* In a cryptograph, a keyboard comprising character elements in 
operative electrical connection with corresponding signaling elements) means 
comprising a set of Juxtaposed, rotatable commutators for varying the oon- 
nsetlone between the keyboard elements and said signaling element a | a plu- 
rality of cam-tearing members | means for effecting et opals* angular displace- 
mints of s&id cam-bearlng oemtera g|$c^ttdlvida&l operation of tei<i k«y** 
beard) a scries of commutator stopping mechanisms each comprising an electro- 
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magnet and an assoc iatod ratchet and pawl, each ratchet and pawl actuating 
its associated commutator, the set of commutator stepping mechanisms being 
controlled by the said eara-bearing members associated as a group coordinated 
collectively to effect pemsutatlve, stepwise displacements of the commutators. 

6 « A mechanism of the character described in claim S In which the periph- 
ery of each cam-bearing; member is divided up into equal-spaced segments, the 
numbers of segments on the respective corn-bearing members being prime to one 
another. 

7* In a cryptograph, a keyboard comprising character elements in opera- 
tive electrical connection with corresponding signaling elements! means com- 
prising a set of Juxtaposed, rotatable commutators for varying the connections 
between the keyboard elements and said aijpialing elements} a set of eommuta- 
torcvtepping rodhanlsmo corresponding In number to the number of cotanatatorof 
a set of contact levers and associated contacts controlling the operation of 
veld commutator stepping mechanisms, said contact levers being operated by 
a set of rotatable cam-boaring members} and means for angularly displacing 
said cam-bearing members upon successive depressions of the keys of said 
keyboard. 

8. A mechanism of the character described in claim 7 in which the 
numb er s of cams on the respective cam- bearing members are prime to one an other . 

9* In a cryptograph of a character described, the combination of key- 

- 3 “ 
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beard elements and signaling elements j a eefc of juxtaposed* rotatable commu- 
tators for varying the connections between the two sets of elements) a series 
of oaanuiator stepping mechanisms for displacing th© respective commutators 
in a stepwise manner) a set of cam-bearing members for controlling the com- 
mutator stepping mechanisms to effect the stepwise displacements of the com- 
mutators in a permuiatlve manner) and means for effecting stepwise displace- 
ments of said Cam-bearing members. 

10. In a cryptograph of the character described, the combination of 
keyboard elements and signaling elements) a set of juxtaposed rotatable com- 
mutators for varying the connections between the two sets of elements) a 
set of commutator stepping mechanisms for displacing the respective commuta- 
tors in a stepwise manner) and a plurality of rotatable cam-bearing members 
for collectively controlling the commutator stepping mechanisms to effect 
the stepwise displacements of the commutators in a pamutative manner* 

11* A mechanism of the character described* comprising a set of elements 
constituting the keyboard, and a set of elements constituting a signaling 
bank* said sets of olomsnts being electrically interrelated) a set of Juxta- 
posed* rotatable switching devices for varying the electrical relation between 
the two sets of elements) and means for effecting stepwise displacements of 
the switching devices in an Irregular manner* said means including a set of 
rotatable oasw>bearing members controlling the stepwise displacements of the 
switching devices. 

- 4 - 
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18* Is combination a set of character elements constituting a keyboard! 
a switch individual to each element and operable thereby! a corresponding 
number of translating devices operable by eaid elements! & wiring system 
interposed between said switches and eaid translating devices rendering 
available a multiplicity of electrical paths between said switches and said 
device* f and means operable in response to each key operation for selecting 
a group of said paths, said last named means comprising a set of contact 
levers and associated contacts controlled by a plurality of rotatable ecus- 
bearing members angularly dlspl&eabla in response to each key operation, the 
numbers of cams on the respective cam-boaring members being prime to one 
aaotbCH'l 

13* In combination a set of character elements constituting the key- 
board! switch individual to each element and operable thereby; a correspond- 
ing number of translating devices operable by said elements! a wiring system 
interposed between said switches and said translating devices rendering 
available a multiplicity of electrical paths between said switches and said 
devices Whereby .each switch may become associated with any one of a plurality 
of said devices, said system comprising adjustably movable con- 

nectors whereby the wiring system may be given an Initial setting providing 
one electrical path for oaoh switch; and means operable in respect to each 
key operation for changing such setting, said last-named means comprising a 



5- 
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• * 

*«fc of cam-bearing members angularly din placable In response to individual 
tcey operation, a set of oontact levers and associated contaoiff operated by 
Bold cam-bearing members, said contact levers and contacts controlling the 
association of each said switch with any one of said plurality of translating 

devices* 
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In my prior application serial Ho. 682,096, I disclose a cryptographic 
system and mechanism, the basic feature of which is the provision of means 
for a periodically controlling a set of juxtaposed switching or cipher corrsnu-- 
tatora giving cryptographically a cascade effect. In that system the means 
referred to involves the use of n cipher-key transmitter through which a per- 
forated key-tape is passed. 

The object of this invention is to control the juxtaposed cipher commu- 
tators by means of an associated set of cam wheals of different diameters, 
thus dispensing with the perforated tape referred to above* 

The invention is described in connection with throe drawings. Fig. 1 is 
a schematic diagram of the mechanism, including a set of five cam wheels con- 
trolling a corresponding number of electro-magnetic, stepping devices for 
effecting angular displacement of the commutators. Fig. 2 shows paired circuits 
corresponding to a set of ten cam wheels for electrically controlling the five 
electro-magnetic, (stepping devices of Fig, 1, together with switching means 
for interchanging the electrical conditions set up by the cam wheels* Fig* 3 
gives sane details of a cam wheel* 

Referring to Fig. 1, there are shown the following elements which are 
well-known in the art applicable to modem cryptographs employing rotatable 
cipher commutators t The numeral 1 generally designates a standard typewriter 
keyboard provided with a set of keys for closing a set of contacts correspond- 
ing to character elements; the numeral 2 generally designates a bonk of reeord- 
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tug or indicating devieee which may take the form of a set of magnets of a 
printing mechanism, or a set of glow lamps to indicate by illumination of 
superimposed lettering the character equivalents resulting from operation of 
the keyboard! 3 generally designates a set of juxtaposed* rotatable circuit 
changers constructed in the fora of switching commutators commonly called 
cipher commutators, mountable upon a common shaft and arranged to rotate 
relative to one another and to fixed end plates, in order to provide a large 
number of variable paths for the passage of an electric current representing 
a message character get up on the keyboard, the exact path traversed in each 
instance being determined by the relative rotatory positions of the whole set 
of oipher commutators and end plates at that instant ; 4 generally designates 
a set of stepping mechanisms for effecting angular displacements of tho cipher 
commutators* Xh® essence of the present invention consists in the provision 
of means, indicated generally at 5, for controlling these stepping mechanisms 
through the intermodiaoy of a set of pawls and ratchets, and cam wheels asso- 
ciated with the ratchets, the cams opening and closing circuits for operating 
the elect ro-magnetically controlled stopping mechanisms. 

The most important elements of the cipher commutator control assembly, $, 
are as follows! A sot of five cam wheels 6, 7, 8, 9, and 10, are mounted upon 
a common ahaft 71 upon which they are individually free to rotate* Rigidly 
fixed to each cam wheel are the respective ratchets 66, 67, 63, 69, and 70, 
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driven by pawls 72, 73, 74, 75, and 76 under the action of 



77, 78, 



79, 80, and 81* Those magnets are actuated by a set of circuits having a 



common conductor 134, in which is inserted universal keyboard contaot 34, 



Each ratchet has a different number of teeth, the numbers preferably being 
prims to one another* For example, let ratchets 66, 67, 68, 69, and 70 have 
51, 50, 49, 47, and 43 teoth, respectively* The cam wheels associated with 



ths various ratchets are of diameters and have their peripheries divided up 
into numbers of segments corresponding with the numbers of teeth on the ratchet 
to which each cam wheel is attached; so that, for example, cam wheel 6,has its 
periphery divided up into 51 equal segments, cam wheel 7 has its periphery di- 
vided up into 50 equal sogpionto, and so on* The segments on the various cam 
wheels are made of equal angular length and, for keying purpose#, they are 
numbered so that the set of oam wheels can be aligned to a bench mark according 
to a prearranged key* The segments of each cam wheel are slotted, and into 
these slots are inserted small slidable plates. These plates are of two sorts! 
a plate with a plane surface, so that when inserted in the slot its top surfhs o 
is flush with ths rims of the cam wheel; a plate with a button or longitudinal 
rib projecting from its upper surface, so that when inserted in the slot the 
button or rib projects above the rims of the cam wheel* The distribution of 
th<>> tw^sorta of plates which are to be inserted in each cam wheel constitutes 



one of the elements of the cipher key to the system. These plates control 
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contact lovers* 86, 87, 88, 89, rind 90 and their respective contacts 88^ 87^ 

88, 89, and 90j that is, when a plate with a button is presented to contact 
lever 86, for example, the button serves to close contact 86^, otherwise that 
contact remind open. Contact loves 86, 87, 88, 89, and 90 control stepping 
magnets 11, la, 13, 14, and 15, which operate the stepping mechanisms of the 
cipher commutators, in n manor presently to bo explained* 

With the arrangement of cam wheels shown in Fig* 1, the cryptographic 
period of the assembly of cipher commutators is equal to the product of the 
numbers of tooth in the rot of ratchets 66, 67, 68, 69, and 70* In this oaee, 
with the numbers of teeth being 51, 50, 49, 47, and 43 respectively, the period 
ia 258,523,950. 

The wanner in which the system as a whole functions will now be described. 
The first atop, of course, is to set the cryptograph to the predetermined key. 
This comprises the following elements s the horizontal permutation or arrange- 
ment of cipher commutators on the shaft g the rotatory alignment of the commu- 
tators, according to a group of letters aligned on a bench mark* the exact dis- 
tribution of the two typos of slidable plates to be inserted in the slots on 
the earn whemis j the rotatory alignment of the cam wheels according to a group 
a# characters aligned on a bench mark? finally, the cryptograph is set to the 
enciphering position, vfhon the key corresponding to "A." is depressed on the 





g 
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contact 49* conductor 41* contacts 37, 42, conductor 50, contacts 51 On thO 
loft and plate of the cipher commutators, thence through tha commutators, 
emerging at contact 52 on the right end plate, conductor 53, contacts 44, 38, 
conductor 43, to lamp or indicating device "f", conductor 54 back to battery 
46. Upon release of key "A", and at the end of the return excursion or back 
stroke of a universal bar on the keyboard, universal contact 34 ia closed and 
a circuit is passed through the set of magnets 77, 7.3, 79, 80, and 31, causing 
the pawls 72, 73, 74, 75, and 76 to act so that cam wheels 6, 7, 8, 9, and 10 
are advanced one step. A single magnet cun of coi.tr so b© used for this purpose j 
with mechanical means of affecting ouch pawl* The universal keyboard contact 
circuit includes relay 91 which controls contact lover 92 and contact 93, 
which is in the circuit controlling magnets 11, 12, 13, 14, and 15, so that 
current can pass through the latter magnets only at the instant when the uni- 
versal contact 1b closed. When the cam wheals 6, 7, 8, 9, and 10 arc advanced 
one atep, a new combination of operative and inoperative contact levers 86 to 
90 and of open and closed contacts 36, 37, 83*, O^, and 90 is set up, and cor- 
responding thereto magnets 11, 12, 13, 14, and 15 are actuated* Those control 
the displacement mechanisms associated with the cipher commutators and set up 
a now path through the cotmitators for the encipherment of the next letter* 

To decipher the message, screw 65 is revolved to set the switch plate 94 
to the deciphering position* The cipher commutators and th© cam ©heels must 
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of course also be returned to their initial position and arrangement in en- 
ciphering* It is unnecessary to trace the deciphering circuits through) since 
this phase of operation by means of a reversing switch ie well known in the 

art* 

It would be easy to provide means* consisting of a simple switchboard 100 
with a plug and jack arrangement for connecting contacts 36* to $0* to magnets 
11 to 15 in any one of 120 different permutations* 

In Fig* 1 I have shown an assembly of but five cam wheels* one for each 
cipher commutator* But it :lc readily possible to have a set of ten can wheels 
which can be electrically combined into five pairs to control the five cipher 
commutators. This ia shown schematically in Fig. 2, in which 11* 12, 13, 14, 
and 15 are the similarly numbered magnets of Fig. 1* for controlling the stepping 
mechanisms of the cipher commutators. Contact lover 36 ie the same aa the 
similarly numbered contact lever of Fig* 1, except that this lever ie now asso- 
ciated with two contacts, a lower contact 06^ against which it normally rests* 
and an upper contact 36 11 which it touches when a button on the cam wheel is 
presented to the contact lever 36* Contact levers 37, 80, 89, and 90 are of 
the same form ae contact lover 06, and serve similar functions! they are homolo- 
gous to eimilarly numbered levers of Fig. 1' and, like contact lever 86 of Pig* 2, 
they are each associated with paired contacts* Contact levers 186, 187, 183, 

109, and 190 are five additional contact, levers similar to 36 , 87, 88, 89, and 
90| they are associated with and operated by five additional cam wheels, so that 
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' s i' ! i* il i I J? I o S hii i l &~ 

there are now ten earn wheels end ten contact levers. If the numbers of seg- 
ments on atm wheels 6, 7, 3, 9, and 10 of Fig. 1, are as indicated before, 
namely, 51, 50, 49, 47, and 43, the numbers of segments on the additional 
five cam wheels may, for example, be 41, 37, 31, 29, and 23* The complete 
period of the whole system of cam wheels in this case would be 51 x 50 x 49 x 
47 x 43 x 41 x 37 x 31 x 29 x 23 a 

In Fig* 2, the switchboard 200 serves as n means for interconnecting the 



contact levers 86, 87, 88, 89, 90, 186, 187, 188, 139, and 190 in pairs, and 
by a multitude of different arrangements, so that the five sets of paired con- 
tact levers control the five magnets 11, 12, 13, 14, and 15 by a paired relation- 
ship explained below. For oxample, aa interconnected In Fig. 2, magnet 11 la 
controlled Jointly by contact levers 86, and 137} magnet 12 is controlled Jointly 
by contact levers 138 and 189} magnet 13, by 90 and 186} magnet 14, by 88 and 
190} magnet 15, by 87 and 39, The relay 91 in Fig. 2 is the same ns the simi- 
larly numbered relay on Fig. 1 and serves the same function, namely, to apply 
potential to the circuits controlled by contact levers 86, 87, 83, 89, 90, 186, 
187, 188, 189, 190 only on the baok stroke of the universal bar on the keyboard. 



The maimer in which a magnet 11 of Fig. 2, for example, is controlled by 
lie temporarily associated contact levers, in this case 86 and 187, is as follows. 
Suppose contact lever 86 is at its lower position, against contact 36* , there 
being at that moment on the periphery of the first com wheel a plate which is 
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flush with the rim of the wheel, that 1 b» no button is presented to ec&it&ct 
layer 86} that at tho same moment oontaot lever 187 is at its upper poo it ion, 
against its upper contact 187 , there being at that moment on the periphery 
of the seventh cam v/haol a plate which bears a projecting button* A circuit 
is established thusi battery 33* conductor 126, contact lover 92 of relay 
91, which is at that moment energised from the keyboard as explained above, 
contact 93, conductor 26, contact 86 / , contact lever 86, conductor 127, flex- 
ible conductor 128 of switchboard 200, conductor 129, through magnet 11, con- 
ductor 130, flexible conductor 131 of switchboard 200, conductor 132, contact 
187 n against which contact lever 187 is now rooting, conductor 133, baok to 
battery 33« Magnet 11 is energised* It will be coon that magnet 11 is subject 



to four conditions t 



(l) Contact lever 86 is making contact at Sfi^on contact lover 187 is 



making contact at 187* No circuit will be established through magnet 



11, because both levers are then connected to the same side of the 



battery 33* 



(2) Contact lever 86 is making contact at Qfi’when contact lever 187 is 
making contact at 187 A circuit will bo established through 



magnet 11. 



(3) Contact lever 86 is making contact at 86 When contact lever 187 is 



making contact at 187^ A circuit will be established through magnet 11* 



MTSXi 
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(4) Contact lover 86 is making contact at 86 " when contact lover 18? is 
making contact at 137 "* No circuit is established through mgnat 11. 
The same set of four conditions applies to mgnets 12, 13, 14, and 15 and 



their associated contact levers and contacts# 

By interchanging the connections established at switchboard 200 groat 
variability in electrical effects of the sot of contact layers is afforded 
for cryptographic keying purposes. 

In Fig. 3 ie shown a detail of one of the caw wheels, with its slots 301, 
removable plates 302, and ratchet 303. One of the plain plates is shown at 
302 / . The plates are provided -ilth springs 304, 305 to hold the plate in 



place when inserted in the slot. 
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1# In a cryptographs a keyboard comprising character elements in 



operative electrical connection with corresponding signaling elemental 
BMj|p comprising a set of Juxtaposed, rotatable commutators for varying 



the connections between the keyboard elements and said signaling elements $ 



a set of cam-boaring rotatable members; means for angularly-displacing 



said members upon operation of said keyboard! a sot of contact levers erri 



associated contacts controlled by said cam-bearing members; and means co- 



ordinated with sold net of cwn-boarlng members to effect ponautativo, step- 



viae displacements of the commutators* 

2* In a cryptograph, a keyboard comprising character elements in 
operative olootrical ccrnncction with corresponding signaling elements} 
moons comprising a sot of juxtaposed, rotatable commutators for varying 
the connections between the keyboard elements} and said signaling elemental 
a set of cam- boaring n am boro; moans for angularly displacing said members 
upon operation of e&id keyboard; and moans coordinating sold oaa-bearing 
members with the commutators to effect pornnst ati vo, stepwise disp lac ament a 
of tho coramxtators. 

3* In a cryptograph, a keyboard comprising character elements in 
operative electrical connection with corresponding signaling elements | moons 
c omp rising a set of Juxtaposed, rotatable commutators for varying the con- 



nections between the keyboard elements and said signaling elements! ft set 



REF ID : A521740 



of c&B-bearing rotatable members f means for angularly displacing said 
members upon operation of said keyboard | and a series of edasatator stepping 
mechanisms, tho cam-bearing membors being oloctrloally associated with the 
commutator stepping moehanismo to effect porrautative, stepwise displacements 
of the eanautatora. 

4* In a eryptograjih, a keyboard comprising character elements in 
operative electrical connection with corresponding signaling elements! moans 
comprising a set of Juxtaposed, rotatable corraitators for varying the con- 
nections between the keyboard elements and said signaling elemental a plu- 
rality of sets of cam-bearing rotatable members t meana for effecting etop- 
wiae angular displacements of said cam-bearing members with Individual de- 
pressions of the keys of said keyboard! ani means coordinating said sots of 
cam-bearing members to effect permuiative, stepwise displacements of the 
cocsautat Ors . 

5« In a cryptograph, a koyboard comprising character elements in 
operative electrical connection with corresponding signaling elements; meana 
comprising a set of juxtaposed, rotatable commutators for varying the con* 
flections between the keyboard elements and said signaling elemental a plu- 
rality of cam-bearing mashers j means for effecting stepwise angular displace- 
ments of said cam-bearing members SfiH individual key operation of said key- 
board) a series of commutator stepping mechanisms each comprising an electro- 
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magnet and an associated ratchet, and pawl, each ratchet and pawl actuating 
Its associated commutator, the set of comutator stepping mechanisms being 
controlled by the said cam-bearing mer.boi*n associated as a group coordinated 
collectively to effect pcrmutative, stepwise displacements of the commutators. 

6* A mechanism of the character described in claim 5 in 'Which the periph- 
ery of each cam-bearing member is divided up into oqual-spacod segments, the 
numbers of segments on the respective cam-bearing members being prime to rose 
another. 

7. In a cryptograph, a keyboard comprising character elements in opera- 
tive electrical connection with corresponding signaling elements | means com- 
prising a set of Juxtaposed, rotatable commutators for varying the connections 
between the keyboard elements and said signaling elemental o set of eonmfca- 
torsstepping mechanisms corresponding in number to the number of commutators! 
a set of contact levers and associated contacts controlling the operation of 
said commutator stepping mechanisms, said contact lovers being operated by 

a set of rotatable cam-boaring members 5 and means for angularly displacing 
said cam-bearing members upon auocecaive depressions of the keys of said 
keyboard* 

8. A mechanism of the character described in claim 7 in which the 
nu mber s of cans on the respective cam- bearing members are prime to one another. 

9* In a cryptograph of a character described, the combination of key— 
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board el omenta and sigpsaling elements; a sot of juxtaposed# rotatable commu- 
tators for varying tho connections between the two sets of elements! a series 
of commutator stepping mechanisms for dioplacing the respective commutators 
in a stepeise manner; a set of corn-bearing members for controlling tho com- 
mutator stopping mechanisms to effect the stepwise displacements of the com- 
mutators in a permit at I ts manner; and means for effecting stepwise displace- 
ments of said oam-bem ring members. 

10. In a cryptograph of the character described# the combination of 
keyboard elements nnd signaling elements; a set of Juxtaposed rotatable com- 
mutators for varying the connections between tho two sets of elemental a 
sot of commutator stopping mechanisms for displacing tho respective commuta- 
tors In a etopwiae manner | and a plurality of rotatable com- bearing members 
for eolloetively controlling tho commutator stopping mechanisms to effect 
tho stepwise displacements of the commutators in a pomutativo manner. 

11. A mechanism of tho character described# comprising a set of elements 
constituting tho keyboard# and a sot of elements constituting a signaling 
bank# said aets of elements being electrically interrelated! a sot of juxta- 
posed# rotatable switching device® for varying tho electrical relation between 
the two sets of elements; and means for effecting stepwise displacements of 
the switching devices in an irregular manner, said means including a set of 
rotatable caa-bearlng members controlling the stopwiso displacements of the 




switching devices* 
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12, In combination n set of character elements constituting a keyboard; 
a switch individual to each element and operable thereby; a corresponding 
number of translating devices operable by said elements | a wiring system ' 
interposed between said switches and said translating devices rendering 
available a multiplicity of electrical paths between said switches and said 
devices; and means operable in response to each feoy operation for selecting 

a group of snid paths, said last named means comprising a net of contact 
lovers and associated contacts controlled by a plurality of rotatable cam- 
bearing members angularly displaeablo in response to each bey operation, the 
numbers of cams on the respective cam-booring members being prime to on© 

on others 

$ • 

13, In combination a set of character olements constituting the key- 
board; switch individual to each clamant and operable thereby; a correspond- 
ing number of translating devices operable by 3aid ©laments; a wiring system 
interposed between said switches and said translating devices rendering 
available a multiplicity of eloctrical paths between said switches and said 
devices whereby each switch may become associated with any one of a plurality 
of said tf$W»l&tlng devices, said system comprising adjustably movable con- 
nectors whereby the wiring system may bo given an initial setting providing 
one electrical path for each switch; and means operable in reepoet to each 
key operation for changing such sotting, said last-named means comprising a 




REF ID : A521740 




set of Cara-bearing members angularly dieplacablo in response to individual 
key operation, a not of cent not levers and aooocinted contacts operated by 
said eara-bear.ing members, said ennteot levers on d contacts controlling the 



association of each said switch with any one of said plurality of translating 



devices* 




& 
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